Veterans with posttraumatic stress disorder (PTSD) are at elevated risk for alcohol use problems, a relationship commonly explained by using alcohol to cope with unpleasant symptoms of PTSD. However, patterns of alcohol use motives, more broadly, have not been well characterized in veteran samples, nor have they been evaluated in the context of other relevant factors, such as normative personality traits. The aims of the present study were to identify empirically derived drinking motive and personality typologies to determine whether these typologies differ as a function of PTSD status (i.e., nontrauma control, trauma exposedϪno PTSD, and PTSD) and to evaluate associations between typology and PTSD symptom severity and alcohol consumption, respectively. Cluster analyses identified a 4-cluster solution. Results indicated that these typologies differed significantly according to trauma group as well as across levels of PTSD symptom severity and alcohol use. Specifically, Cluster 4 represented individuals at highest risk for both PTSD symptom severity and alcohol use compared to all the other typologies; Cluster 1 demonstrated lowest risk for PTSD symptom severity and alcohol use compared to all other typologies; and although Clusters 2 and 3 did not differ according to PTSD symptom severity, individuals in Cluster 2 had significantly higher alcohol use. These results represent certain "at risk" versus "protective" typologies that may facilitate the identification of individuals at risk for comorbid PTSD and problematic alcohol use.
Combat exposure among service members deployed to Afghanistan (Operation Enduring Freedom [OEF] ; Operation New Dawn [OND] ) and Iraq (Operation Iraqi Freedom [OIF] ) is ubiquitous (Hoge, Auchterlonie, & Milliken, 2006; Hoge et al., 2004) , and a recent meta-analysis estimated that over one in five (23%) OEFϪOIFϪOND veterans have current posttraumatic stress disorder (PTSD; Fulton et al., 2015) . In addition to PTSD, exposure to combat is associated with problematic alcohol use (Jacobson et al., 2008) . Approximately 12% to 39% of OEFϪOIF active duty or National Guard and Reserve personnel evidence patterns of problematic alcohol use (e.g., postdeployment, new onset, heavy weekly drinking, and binge drinking; Bray & Hourani, 2007; Burnett-Zeigler et al., 2011; Eisen et al., 2012; Langdon et al., 2016; Wilk et al., 2010) . PTSD and problematic alcohol use frequently co-occur in general population studies (Brown, Stout, & Mueller, 1999; Kessler, Chiu, Demler, & Walters, 2005; Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995) and combat-exposed samples (Bowe & Rosenheck, 2015; Thomas et al., 2010) , posing a serious public health concern. Increased understanding of potential risk factors for comorbid PTSD and problematic alcohol use may inform etiological models of risk and aid in the development of transdiagnostic prevention and intervention strategies. Personality traits and alcohol use motives (i.e., drinking motives) are two risk factors that have demonstrated relationships with each of these phenotypes and with each other, and examining these factors in combination may increase understanding of potentially meaningful typologies of personality and drinking motives and their respective relations to PTSD and problematic alcohol use. This understanding could potentially inform tailored intervention and prevention strategies, particularly among individuals with comorbid PTSD and problematic alcohol use. Furthermore, OEFϪOIFϪOND veterans represent a population at high risk of both PTSD and problematic alcohol use, yet research on these constructs in combination has been primarily conducted within civilian young adult or university student populations; thus, expanding research on these phenotypes and related predictive factors to recent veterans will allow for generalizability to this vulnerable population.
Drinking Motives
Elevations in certain drinking motives are associated with PTSD symptoms and problematic alcohol use and have been implicated in the PTSDϪproblematic alcohol use relationship. The primary motives for using alcohol include coping motives (i.e., drinking to manage negative emotions), enhancement motives (i.e., drinking to increase positive emotions), and social motives (i.e., drinking to facilitate social interactions; Cooper, Russell, Skinner, & Windle, 1992) . Elevations in each of these drinking motive domains have been associated with greater levels of alcohol consumption and greater risk for alcohol use disorder (Carey & Correia, 1997; Carpenter & Hasin, 1999) . Coping motives for alcohol use, in particular, tend to be associated with greater PTSD symptoms in civilian (e.g., Simpson, Stappenbeck, Luterek, Lehavot, & Kaysen, 2014; Waldrop, Back, Verduin, & Brady, 2007) and veteran (McDevitt-Murphy, Fields, Monahan, & Bracken, 2015; Miller, Pedersen, & Marshall, 2017) samples and have emerged in the extant literature as the most relevant subcategory of drinking motives in the relationship between PTSD and problematic alcohol use. For example, the self-medication model suggests that individuals with PTSD may be at greater risk for alcohol use disorder due to a tendency to use alcohol to cope with negative affect (Khantzian, 2003) .
Most studies of drinking motives and the PTSDϪproblematic alcohol use relationship have either focused solely on coping motives or examined main effects of individual drinking motives rather than interactions or patterns of motives. To that end, some research has suggested that enhancement motives (i.e., drinking to enhance positive affect) may increase problematic alcohol use in individuals with PTSD, given that anhedonia and affective numbing are common symptoms of PTSD (Grayson & NolenHoeksema, 2005; Nugent, Lally, Brown, Knopik, & McGeary, 2012; Simpson et al., 2014) . Similarly, social motives for alcohol use may be salient for individuals with PTSD who may, as characterized by the diagnostic criteria for PTSD, engage in social avoidance behavior and therefore may be motivated to drink in order to improve social gatherings or interpersonal interactions (Hofmann, Litz, & Weathers, 2003; Simpson et al., 2014) . Although some research exists on the relationships between drinking motives, PTSD, and problematic alcohol use in veteran samples, drinking motives have historically not been examined simultaneously with these outcomes in a data-driven context within this population.
Personality Traits
Another important factor that may influence both PTSD and problematic alcohol use is personality. The five-factor model (FFM) of personality has demonstrated cross-cultural validity as a personality trait structure (McCrae & Costa, 1997) and is widely used in the field of psychology. According to the FFM, there are five dimensions of personality traits: Neuroticism, Extraversion, Openness To Experience, Agreeableness, and Conscientiousness. In a meta-analysis of studies looking at FFM personality and alcohol involvement in the civilian population, alcohol use problems were associated with a personality profile of high neuroticism, low agreeableness, and low conscientiousness (Malouff, Thorsteinsson, Rooke, & Schutte, 2007) . Research on personality subtypes in the alcohol use literature has suggested a variety of models with underlying similarities. Namely, several two-factor models have identified profiles of "internalizers" and "externalizers" (Babor et al., 1992; Cloninger, Bohman, & Sigvardsson, 1981; Hesselbrock & Hesselbrock, 2006) , whereas several four-factor models include both of these typologies as well as high-risk and mild-risk types (Del Boca & Hesselbrock, 1996; Hesselbrock & Hesselbrock, 2006; Windle & Scheidt, 2004) . Internalizers in this literature are typically identified by higher depressive and anxiety symptoms and more behavioral constraint, whereas externalizers tend to exhibit early behavioral problems, low constraint, and antisocial personality disorder traits. Similarly, research on personality subtypes within the PTSD literature has repeatedly identified a three-group, personality-based typology with two subtypes of more "complex PTSD" separated by internalizing and externalizing variables, as well as a low-pathology subtype (Forbes, Elhai, Miller, & Creamer, 2010; Miller, Greif, & Smith, 2003; Rielage, Hoyt, & Renshaw, 2010; Wolf, Miller, Harrington, & Reardon, 2012) . Although some studies have examined the relationships between PTSD and personality in Vietnam veterans, the literature on OEFϪOIFϪOND veterans is still growing, This document is copyrighted by the American Psychological Association or one of its allied publishers.
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with many differences between these populations (e.g., drafted vs. self-selecting, cold vs. warm reception upon return, late vs. early identification of PTSD, time lapse since deployment and date of study) that may have implications for personality and PTSD correlates.
Association Between Personality Traits and Drinking Motives
There is current evidence for the association between drinking motives and personality factors, although these relationships have been studied in relation to problematic alcohol use but have not been studied within the context of PTSD (Kuntsche, Knibbe, Gmel, & Engels, 2005; Mezquita, Stewart, & Ruipérez, 2010; Stewart & Devine, 2000; Theakston, Stewart, Dawson, KnowldenLoewen, & Lehman, 2004) . Within civilian samples, high neuroticism and low extraversion have been associated with coping motives (Sher, Bartholow, & Wood, 2000; Stewart & Devine, 2000; Theakston et al., 2004) . Furthermore, research has suggested that enhancement motives may be predicted by high extraversion, low conscientiousness, and low agreeableness (Stewart & Devine, 2000; Theakston et al., 2004) . Additionally, Stewart, Loughlin, and Rhyno (2001) attempted to evaluate the relationship between drinking motives and personality domains based on the classification of internal drinking motives (i.e., coping and enhancement) versus external drinking motives (e.g., social). These authors found that coping and enhancement motives were predicted by personality types of (a) high neuroticism and low conscientiousness and (b) high neuroticism and low neuroticism, respectively, whereas social motives were not predicted by personality traits. To date, associations between drinking motives and personality factors have been found within predominantly civilian young adult or undergraduate samples and have not been explored within the context of PTSD, leaving a critical void in understanding the nature of these associations with relation to PTSD within veteran populations, which have been shown to be at increased risk for both alcohol use problems and PTSD. Identifying typologies informed by a combination of drinking motives and personality factors, as well as their respective relations to alcohol use problems and PTSD, could improve early identification of at-risk individuals based on typologies and allow for more personalized intervention.
Current Study Aims
The first aim of the present study was to identify empirically derived typologies characterized by patterns of personality factors and drinking motives using cluster analyses in a sample of OEFϪOIFϪOND veterans. Cluster analysis is a well-established method for obtaining empirically derived subtypes by statistically determining distinct clusters comprised of homogenous cases based on a set of quantitative variables (Aldenderfer & Blashfield, 1984; Everitt, Landau, Leese, & Stahl, 2011) . This exploratory method provides the opportunity to establish and compare empirically derived profiles and identify patterns among data to inform further analysis (Mooi & Sarstedt, 2011) . The second aim was to evaluate differences among the derived typologies in relation to PTSD status (i.e., nontrauma control [NTC] , trauma exposedϪno PTSD [TE] , and PTSD) and PTSD symptom severity. The third aim was to evaluate typologies in relation to current alcohol consumption.
Method

Recruitment and Procedure
The present study included data from 326 participants from a larger ongoing study examining the effect of trauma on stress reactivity and subsequent drinking behavior in OEFϪOIFϪOND veterans. The parent study had a 3 ϫ 2 between-subjects design wherein the between-groups factors consisted of combat trauma group (nontrauma control, trauma exposedϪno PTSD, and PTSD) and exposure to stress (exposure vs. no exposure). Participants were recruited through the community, as well as the university and Veterans Affairs hospitals, by advertising (e.g., flyers, Internet) and through collaborations with other researchers. There was a two-part screening process for inclusion in the office screening visit and laboratory visit, respectively. Initial screening to determine participant eligibility in the first office visit was conducted via telephone or research electronic data capture, a secure webbased application designed exclusively to support data capture for research studies (Harris et al., 2009) . Inclusion criteria included age between 21 and 40 years, service in the U.S. military since September 2001, the ability to provide informed consent, and status as a regular drinker (drank alcohol at least 4 days in the month prior to the study screener). Rationale for establishing a drinking minimum frequency was to exclude infrequent drinkers and reduce the variability in the data due to frequency of drinking. This definition is consistent with that in existing literature (Walker et al., 2018) . Individuals meeting basic eligibility criteria as determined by the preliminary phone or web-based screen came in for an office screening visit assessment to determine trauma group status and guarantee eligibility for the parent study laboratory visit. Data from the office screening visit was used for the present analyses.
Given that the laboratory session of the parent study involved alcohol consumption and a test of stress reactivity, exclusion criteria for the laboratory visit included meeting criteria based on the Diagnostic and Statistical Manual for Mental Disorders (4th ed.; DSM-IV; American Psychiatric Association [APA], 1994) for current alcohol dependence or major depressive disorder (MDD); seeking treatment for alcohol dependence; history of a moderate or severe traumatic brain injury (TBI); dependence on illicit substances; the presence of a condition affecting HPA axis functioning (e.g., Addison's disease), stress, or stress hormones (e.g., severe obesity); pregnancy or nursing; and the presence of a blood-clotting disorder. However, the present analyses were conducted using data from the parent study's initial office screening visit only, and therefore there were a number of individuals included in the present analyses who met DSM-IV criteria for current alcohol dependence (n ϭ 28; 8.2%), MDD (n ϭ 15; 4.4%), or both (n ϭ 4; 1.3%).
The office screening visit assessment consisted of provision of informed consent; a clinical interview; computerized testing for distress tolerance and risk-taking propensity; and a battery of self-report measures to assess combat exposure, traumatic event exposure history, alcohol use, current and lifetime PTSD, and other psychopathology and psychological characteristics. Following the office screening visit, participants who did not meet criteria for the laboratory session (e.g., met criteria for lifetime PTSD, current MDD, or alcohol use disorder via clinical interview) were This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. 
Measures
Demographics. A study-specific questionnaire was used to obtain data on participant demographics (e.g., age, gender, race, ethnicity, marital status, education, employment status). Military history was also queried (e.g., number of deployments, military branch, rank).
Clinician-Administered PTSD Scale (CAPS; Blake et al., 1990). The CAPS, considered the "gold standard" diagnostic interview for current and lifetime PTSD, was used to determine trauma group membership using diagnostic thresholds (see the Group Assignment section) and past-month PTSD symptom severity using a total score. The CAPS demonstrates high interrater reliability (i.e., above .86) and internal consistency (range ϭ .63Ϫ.89) on each of the three DSM-IV PTSD symptom clusters and correlates strongly (i.e., above .61) with other measures of PTSD (Hovens et al., 1994; Hyer, Summers, Boyd, Litaker, & Boudewyns, 1996) . Total internal consistency for this measure within the present sample was ␣ ϭ .87. Structured clinical interviews were conducted by postdoctoral fellows, master's-level social workers, and doctoral psychology students; all interviews were recorded on audiotape and assessed to determine interrater reliability ( ϭ .98) Group assignment. To be eligible for the nontrauma control (NTC) group, participants could not have a history of a Criterion A traumatic event (combat or otherwise; DSM-IV Criterion A requires that the person have experienced, witnessed, or been confronted with an event or events that involved actual or threatened death or serious injury or a threat to the physical integrity of oneself or others and that the person's response involved fear, helplessness, or horror; APA, 1994).
To be eligible for the trauma-exposed (TE) group, participants must have had a history of a Criterion A combat-related traumatic event during OIFϪOEF deployment but not have met the DSM-IV criteria for PTSD (current or lifetime; APA, 1994), nor had a CAPS score of Ն25. If individuals endorsed more than one combat-related trauma, the combat event personally deemed the worst was used as the index trauma.
To be eligible for the PTSD group, participants must have had a combat-related Criterion A traumatic event during OEFϪOIF deployment and have met criteria for current PTSD as defined by the DSM-IV (APA, 1994) and also have had a CAPS severity score of Ն40.
Drinking Motives Questionnaire (DMQ; Cooper et al., 1992). The DMQ is a 15-item self-report questionnaire that assesses the relative frequency of alcohol use for different reasons-coping (e.g., "to forget your worries"; ␣ ϭ .81), enhancement (e.g., "because you like the feeling"; ␣ ϭ .82), and social facilitation (e.g., "because it makes social gatherings more fun"; ␣ ϭ .75) motives. Participants rate the frequency of drinking for each of the reasons on the DMQ on a 4-point scale ranging from 1 (almost never/never) to 4 (almost always). The measure has historically demonstrated good split-half reliability (r Ͼ .66) and correlates with alcohol use frequency and alcohol abuse (r Ͼ .30; Cooper et al., 1992) .
Timeline Followback (TLFB; Sobell & Sobell, 1992) . The TLFB collects data regarding quantity and frequency of drinking during the prior 30 days. The TLFB has been psychometrically validated, and it is used extensively to derive primary drinking behavior. The TLFB has demonstrated test-retest reliability correlations above .85 (Sobell & Sobell, 1996) . Average weekly alcohol consumption, characterized as average number of drinks per week, was calculated from the TLFB.
NEO Five-Factor Inventory (NEO-FFI; Costa & McCrae, 1992). The current gold standards for measuring the Big Five personality trait model (Pytlik Zillig, Hemenover, & Dienstbier, 2002) are the NEO Personality Inventory-Revised (NEO-PI-R; Costa & McCrae, 1992) and the NEO Five Factor Inventory (NEO-FFI), a shortened version of the NEO-PI-R. Although normed to the general population, these scales have been shown to be effective in accounting for individual differences within more pathological populations (Digman, 1990) , including individuals with PTSD (Hyer et al., 2003) . The NEO-FFI consists of 60 questions from the original NEO-PI-R's 240, with the 12 strongest items in each factor on the NEO-PI-R used for the NEO-FFI. The factors measured with the NEO-FFI are Neuroticism (␣ ϭ .86), Openness to Experience (characterized by an appreciation of art and beauty, as well as a general reception to novelty; ␣ ϭ .76), Extroversion (focuses on sociability and where individuals derive their energy from; ␣ ϭ .81), Conscientiousness (organization and perseverance; ␣ ϭ .85), and Agreeableness (trust, honesty, and compliance; ␣ ϭ .75). Respondents are instructed to rate each item on a 5-point Likert scale ranging from strongly disagree to strongly agree.
Statistical Analyses
Prior to conducting analyses, we checked data for outliers and violations of normality. Mahalanobis D 2 was computed to identify any multivariate outliers in the data; three multivariate outliers were identified and excluded from the analyses. Average weekly alcohol consumption violated rules of skewness (positive) and kurtosis and was therefore log-transformed. To identify empirically derived drinking motive and personality factor typologies (Aim 1), we converted values for the three drinking motives subtypes and five personality dimensions into z scores and analyzed them using a k-means cluster analysis in SSPS (Version 23.0; Arbuckle, 2014) . A chi-square test was conducted to determine whether the typologies derived from the cluster analyses differed according to PTSD status (Aim 2a). Last, a betweensubjects multivariate analysis of covariance (MANCOVA) was conducted with the cluster variable predicting past-month PTSD symptom severity (Aim 2b) and average weekly alcohol use (Aim 3). Marital status was included as a covariate in the model, given that it was significantly associated with both PTSD symptom severity (r ϭ .22, p Ͻ .001) and alcohol use (r ϭ .15, p ϭ .01). A MANCOVA was chosen over separate univariate analyses of covariance (ANCOVAs) to allow for the consideration of the interrelationship between PTSD and alcohol use in the present sample (r ϭ .18, p Ͻ .01). A post hoc Tukey's honestly significant difference (HSD) test was applied to control for family-wise error and to calculate univariate ANCOVAs to identify the significant This document is copyrighted by the American Psychological Association or one of its allied publishers.
differences between the clusters on PTSD symptom severity and average weekly alcohol consumption, respectively. The k-means cluster analysis and MANCOVAs were conducted using all eligible participants (N ϭ 326). Because the criteria used to determine PTSD group status required a combination of diagnostic criteria and PTSD total symptom score (vs. exclusively the continuous PTSD symptom severity score used in the MANCOVA), the chi-square analysis examining the effects of PTSD status was conducted using a smaller, diagnostically determined sample size (N ϭ 190) . Said groups were categorized as PTSD (n ϭ 55), TE (n ϭ 99), or NTC (n ϭ 36).
Results
Sample Descriptives
The sample for the present study was composed of 326 participants (89.2% male; M age ϭ 30.27, SD ϭ 4.52) who self-identified as White (66.6%), Black (22.5%), and other (10.9%). Concerning marital status, 41.9% were married or cohabiting at the time of assessment, 40.4% had never been married, 17% were separatedϪ divorced, and .6% were widowed). Concerning education status, 7.9% of participants were high school or general equivalency diploma graduates, 52.0% had some college education, 29.5% had a college degree, and 10.6% had completed more than a bachelor's degree. The majority of the sample had an annual income of $50,000 or less (65.7%). The majority of individuals in the total sample had served in the Army (52.3%), and an overwhelming majority (86.6%) had served as enlisted service members. On average, participants endorsed having experienced around six lifetime traumatic events (range ϭ 0 -14) and consumed about nine standard alcoholic drinks per week (range ϭ 0 -54). A majority (41%) of participants had never smoked tobacco, whereas the remaining were current (24%) or past (35%) smokers. Past-year use of illicit substances or nonmedical use of prescriptions was relatively high in the present sample (17.6%); however, only 2.4% and 1.5% met criteria for substance dependence and substance abuse, respectively. These low rates were likely due to participants' being excluded from participation in the initial office screening visit during the initial phone and web-based screenings (see Table 1 for additional variable descriptives and correlations).
Aim 1: Identification of Typologies
The scores of 326 participants with valid data for all three drinking motives and all five personality factors were converted to z scores and analyzed using a k-means cluster analysis. The process by which initial cluster solutions are chosen is fairly arbitrary and is often followed by comparing results to several additional prespecified cluster solutions to determine the most interpretable model (Govaert & Nadif, 2013) . To remain conceptually consistent with the three trauma groups included in the study (PTSD, TE, NTC), an initial three-cluster solution was explored, and univariate analyses of variance (ANOVAs) indicated that the clustered groups differed significantly on all classifying variables (ps Ͻ .001) with the exception of Openness to Experience (p ϭ .195). Significant ANOVAs reflect discrimination among the different clustered groups based on the included variables, which is a basic assumption of cluster analyses. Therefore, excluding classifying variables that do not significantly distinguish between the groups is standard procedure. To that end, Openness to Experience was excluded in subsequent analyses of two-, three-, and four-cluster solutions.
1 Number of participants was approximately evenly distributed across clusters. The three-cluster model k-means cluster analysis without Openness to Experience was reached in 11 iterations and resulted in the following clustering of three dissimilar profiles: Participants in Cluster 1 appeared to be characterized by high neuroticism, low extraversion, and conscientiousness and by slightly low drinking motives and agreeableness. Cluster 2 participants were characterized by high social, coping, and enhancement drinking motives; slightly high neuroticism; and slightly low extraversion, agreeableness, and conscientiousness. Participants in Cluster 3 were characterized by high extraversion, agreeableness, and conscientiousness; low neuroticism and coping motives; and slightly low social and enhancement drinking motives.
Next, to determine which factors would emerge when the data were consolidated into two factors, we examined a two-cluster model. Analysis of a two-cluster model was reached in eight iterations and revealed that Cluster 3 was retained (low across drinking motives; slightly low in neuroticism; and slightly high in extraversion, agreeableness, and conscientiousness). It appeared that Cluster 1 identified in the three-cluster solution was encompassed by Cluster 2 to create one combined typology (high across all three drinking motives and neuroticism and slightly low in extraversion, agreeableness, and conscientiousness).
Last, we examined a four-cluster model to determine whether it better represented the data. Convergence for the four-cluster model was reached in 19 iterations. The general pattern of clusters derived from the three-cluster solution remained in the four-cluster solution, with one added cluster. Participants in Cluster 1 were similar to those in Cluster 3 of the three-cluster solution (i.e., high in extraversion, agreeableness, and conscientiousness; low in coping drinking motives and neuroticism; and slightly low in social and enhancement drinking motives). Cluster 2 participants clustered similarly to those in Cluster 2 of the three-cluster solution (i.e., high in social, coping, and enhancement drinking motives; moderate in neuroticism and extraversion; slightly high in conscientiousness; and slightly low in agreeableness). Cluster 3 participants embodied Cluster 1 of the three-cluster model, wherein participants were low across all drinking motives, low in extraversion and agreeableness, moderate in neuroticism, and slightly high in conscientiousness. Last, a new cluster emerged in Cluster 4 participants, who were low in conscientiousness, high in neuroticism, slightly high across all drinking motives, and slightly low in extraversion and agreeableness.
Considering the four-cluster model retained clusters that were characteristically similar to those found in the three-cluster model, plus the presence of a fourth cluster that was characteristically distinct from the other three clusters, the three-cluster solution was deemed overly simplistic and thus was not retained. The final cluster centers (i.e., the arithmetic mean of all the points belonging to the cluster), together with the number of participants in each 1 Two-and four-cluster models were initially conducted including Openness to Experience; Openness to Experience remained not significant in the analyses of variance for each model. This document is copyrighted by the American Psychological Association or one of its allied publishers.
cluster for the four-cluster model, are shown in Table 2 . Figure 1 provides a visual representation of the four-cluster solution.
Aim 2: Typologies and PTSD
A chi-square test revealed that the four clusters identified in the four-cluster model differed significantly by trauma group (NTC, TE, PTSD), 2 (6, N ϭ 190) ϭ 30.73, p Ͻ .001 (see Figure 2 ). Adjusted residuals, which are standardized measures of the difference between the observed and expected values for a cell, indicated that there were significantly more TE individuals and significantly fewer PTSD individuals in Cluster 1 than was expected. Furthermore, adjusted residuals demonstrated that there were significantly fewer TE individuals and significantly more PTSD individuals in Cluster 4 than was expected. Group membership did not appear to differ within Clusters 2 and 3. A Bonferroni adjustment to the z critical value of 1.96 was used to correct for potential Type I error when interpreting residuals (MacDonald & Gardner, 2000) . A MANCOVA of the four-cluster solution on current PTSD symptom severity and average weekly alcohol consumption revealed a statistically significant large-sized multivariate effect for the four-cluster solution (Pillai's trace ϭ .28), F(6, 540) ϭ 14.64, p Ͻ .001, 2 ϭ .14. Post hoc comparisons using the Tukey's HSD test indicated that PTSD symptom severity among individuals in Cluster 1 was significantly lower than in all three other clusters (ps Ͻ .001). PTSD symptom severity also differed significantly between individuals in Cluster 3, who endorsed lower overall PTSD symptoms, and individuals in Cluster 4 (p ϭ .02; see Figure  3 for cluster differences in PTSD symptom severity).
Aim 3: Typologies and Alcohol Consumption
Post hoc comparisons from the MANCOVA yielded significantly lower average weekly alcohol use by those in Cluster 1 compared to Cluster 2 (p Ͻ .001) and Cluster 4 (p ϭ .05). Average weekly alcohol use among individuals in Cluster 2 was also significantly higher than among those in the Cluster 3 (p Ͻ .001). Last, individuals in Cluster 3 had low average weekly alcohol use when compared to individuals in Cluster 4 (p ϭ .01; see Figure 4 for cluster differences in average weekly alcohol consumption).
Discussion
Drinking motives/personality factor cluster models consisting of two-, three-, and four-cluster solutions were examined. The fourcluster solution was retained due to its conceptual clarity and distinct associations of each cluster to related outcomes of interest (i.e., PTSD, alcohol use). Dissimilar profiles were clustered into (a) individuals high in extraversion, agreeableness, and conscientiousness; low in drinking to cope motives and neuroticism; and This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
slightly low in social and enhancement drinking motives (Cluster 1); (b) individuals high in drinking motives across all three DMQ subscales; slightly high in conscientiousness, slightly low in agreeableness; and moderate in neuroticism and extraversion (Cluster 2); (c) individuals low across all drinking motives, low in extraversion and agreeableness, slightly high in conscientiousness, and moderate in neuroticism (Cluster 3); and (d) individuals high in neuroticism, slightly high across all drinking motives, low in conscientiousness, and slightly low in extraversion and agreeableness (Cluster 4). The four clusters differed significantly according to trauma group. Specifically, a majority of individuals from Clusters 1 and 3 were part of the TE group. This finding suggests that these two typologies may represent "resilient" individuals, given that individuals in the TE group were exposed to trauma but did not meet diagnostic criteria for PTSD (APA, 1994) . Similarly, Cluster 1 This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
constituted the largest cluster in the control group. One possible explanation for this finding is that individuals in Cluster 1 were less likely to be exposed to potentially traumatic events overall. To test this possibility, we compared total trauma count across the four clusters and found that lifetime trauma did not differ according to group (F ϭ .92, p ϭ .432). Therefore, an alternative explanation might be more plausible: Given that the DSM-IV criterion of subjective distress (i.e., fear, helplessness, or horror; APA, 1994) was used to determine trauma group membership, individuals in Cluster 1 might not have experienced subjective distress in response to potentially traumatic events as often as did individuals in the other typologies. Future research may be helpful in assessing whether individuals low in neuroticism and high in extraversion and agreeableness are less likely to subjectively classify potentially traumatic events as having been traumatic. Conversely, individuals in Cluster 4 constituted a small percentage of the control group but the largest cluster in the PTSD group, which is consistent with the links between neuroticism and PTSD (e.g., Cox, MacPherson, Enns, & McWilliams, 2004) , as well as drinking motives and PTSD, among veteran populations (McDevitt-Murphy et al., 2015; Miller et al., 2017) and may suggest that individuals higher in neuroticism and lower in conscientiousness are at greater risk of developing PTSD following a traumatic event. These findings are also in line with evidence demonstrating (a) neuroticism as a key factor in both internalizing and externalizing posttraumatic response subtypes and (b) low constraint (i.e., low conscientiousness) as a relevant factor in externalizing posttraumatic responses .
Similarly, results from the MANCOVA further support that certain typologies derived from the cluster analysis may represent resilient individuals versus those at risk for PTSD and problematic alcohol use. For instance, individuals in Cluster 1 scored significantly lower on past-month PTSD symptom severity compared to all other clusters. Conversely, Cluster 4 individuals scored significantly higher on PTSD severity compared to those in Clusters 1 and 3 but did not differ significantly from those in Cluster 2. Because conscientiousness was notably lower within Cluster 4 than Cluster 3, it is possible that some of the externalizing factors implicated in PTSD (e.g., low conscientiousness and high neuroticism; Miller et al., 2012) were better represented in Cluster 4 than in Cluster 3. Cluster 3 appeared more characteristic of an internalizing response to trauma with low extraversion and average neuroticism (compared to other individuals in this sample, neuroticism at an average level appears to be high relative to the cluster associated with low pathology or a more normative response), although higher neuroticism would be anticipated for a true fit to the extant literature on internalizing responses. Notably, Cluster 4 was characterized by higher overall drinking motives than was Cluster 3, which provides further support for these clusters as representing externalizing versus internalizing responses to trauma. This could also explain the lack of significant difference between Clusters 2 and 4 regarding PTSD symptom severity, such that both demonstrated higher levels of This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
drinking motives compared to the other clusters. To that end, Cluster 4 demonstrated significantly higher weekly alcohol consumption compared to Clusters 1 and 3 but did not significantly differ from Cluster 2. Additionally, individuals in Clusters 2 and 3 did not significantly differ according to PTSD symptom severity. Given that both of these typologies, which varied primarily regarding drinking motives and moderate versus low extraversion, demonstrated a moderate risk of developing PTSD symptoms, one interpretation of this finding is that extraversion may not be strongly associated with PTSD severity. This finding adds to an inconsistent literature, wherein some studies have similarly failed to demonstrate differences in extraversion between PTSD positive and no-PTSD groups (Chung, Berger, & Rudd, 2007; Lawrence & Fauerbach, 2003) , whereas others have established a negative association between extraversion and PTSD (Dörfel, Rabe, & Karl, 2008; Fauerbach, Lawrence, Schmidt, Munster, & Costa, 2000; Jakšić, Brajković, Ivezić, Topić, & Jakovljević, 2012) . Although Clusters 2 and 3 did not differ significantly according to PTSD symptom severity, they did differ significantly according to average weekly alcohol consumption. Cluster 2 reported the highest alcohol use, whereas Clusters 1 and 3 reported the lowest weekly alcohol use. Because Clusters 2 and 3 are similar on personality factors other than extraversion and dissimilar on drinking motives, this may suggest that the presence of drinking motives may result in higher alcohol consumption but is not necessarily related to higher PTSD symptom severity.
A broader review of these results raises questions about the interactive nature of drinking motives and personality traits on outcomes measured in this study: weekly alcohol consumption and PTSD symptom severity. Empirically derived clusters demonstrated that, within this sample, drinking motives tended to cluster together, such that individuals essentially had high or low motivations to drink, relatively independent of personality factors. Similarly, high and low expressions of personality traits in various configurations tended to cluster together without much regard to drinking motives, with the exception of Cluster 4. Personalityinformed clusters (Cluster 1, Cluster 3) appeared to be more associated with PTSD risk and resilience and only moderately associated with weekly alcohol consumption, whereas a drinking motives typology (Cluster 2) was associated with heavier weekly alcohol consumption and not was significantly different from Cluster 3 on PTSD severity. However, Cluster 4, which was characterized by both personality (i.e., high neuroticism, low conscientiousness) and slightly high drinking motives, is most representative of research suggesting links between internal drinking motives (i.e., coping and enhancement) and personality factors (i.e., neuroticism and conscientiousness; Stewart & Devine, 2000; Stewart et al., 2001; Theakston et al., 2004) and, in fact, demonstrated the group at highest risk of both PTSD and heavier weekly alcohol consumption.
Interpretation of these results should be made with several limitations in mind. First, a disadvantage of cluster analyses pertains to the lack of fit indices provided for each potential solution. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Unlike analyses that use fit indices to test whether a hypothesized model fits the data (e.g., structural equation modeling), cluster analysis uses an iterative agglomerative process by which the data themselves identify homogenous groups within heterogeneous data (Hartigan & Wong, 1979) . Therefore, due to the more exploratory nature of the research question, cluster analysis was chosen.
Given the concern about lack of fit indices, multiple cluster solutions were examined to identify the most interpretable profile solution. Following examination of these multiple cluster solutions, a four-cluster solution was selected, given that it appeared to create the most interpretable results (i.e., clustering typologies were clearly distinct), providing greater depth of knowledge regarding potential clustering of drinking motives and personality. Moreover, in an effort to validate our findings in light of the lack of fit indices, we examined the identified cluster solutions within frequently comorbid internalizing (i.e., PTSD) and externalizing (i.e., alcohol) symptoms and found discernible associations among the four empirically derived clusters and these study outcomes of interest. Additionally, the cross-sectional design of this study means that causation between variables cannot be inferred. Although personality factors and drinking motives are typically regarded as relatively stable traits across the life span, the nature of trauma may affect individuals' responses on self-report measures of personality administered posttrauma (see Miller, 2003, for review) . Despite this limitation, longitudinal studies have supported the association between neuroticism and PTSD, including combat trauma-related PTSD in a sample of Vietnam veterans (e.g., O'toole, Marshall, Schureck, & Dobson, 1998) . Second, generalizability of the results is limited due to strict exclusionary criteria for the parent study, although results are pertinent to an understudied population on these variables: OEFϪOIFϪOND combat veterans. Because the current sample consisted of primarily men, gender differences were not examined, and results may not be generalizable to female veterans. Indeed, previous research has demonstrated gender differences in drinking motives' associations between drinking motives and personality traits' and associations among drinking motives, personality traits, and alcohol consumption (e.g., Stewart et al., 2001) . Additionally, the use of self-report questionnaires to assess drinking motives, personality, and alcohol consumption may subject participants to the potential of recall or social desirability biases. Given the sensitive population of participants recruited for this study, participants under distress may have underreported or minimized responses, resulting in conservative findings. Conversely, collection of data via a semistructured clinical interview (the CAPS) is a notable strength of the study and may increase validity of the investigated construct.
The identified typologies may be useful in targeting individuals for prevention or understanding treatment needs. For instance, despite presentation of similar PTSD symptom levels (e.g., Clusters 2 and 3), transdiagnostic treatments that target alcohol use might be more warranted among individuals highly motivated to drink, suggesting that the provision of a brief drinking motives questionnaire (i.e., 15-item DMQ) could inform treatment approaches. For example, some research has suggested that nonjudgmental acceptance mediates the relationship between posttraumatic stress and coping motives and may therefore be a target of interventions through mindfulness-or acceptance-based approaches (Vujanovic, Bonn-Miller, & Marlatt, 2011) . Knowing whether this mediational relationship or the effectiveness of acceptance-based strategies differs based on the typologies presented here could lead to clearer treatment decisions for those with PTSD. Additionally, enabling clinicians to have a greater understanding of how personality characteristics may influence risk for PTSD and problematic alcohol use, as well as how certain personality characteristics and drinking motives tend to co-occur to predict psychopathology, is crucial not only for early identification of at risk individuals based on personality type but also for providing personalized feedback for intervention. For instance, the ability to inform individuals about how their personality type might influence their symptoms would allow for personalized and tailored feedback, as well as help to inform a tailored rationale and elicit motivation. Future directions for this research include detailed and longitudinal investigation of the ways in which these variables are associated with one another (e.g., path modeling), as well as the examination of factors that may potentially moderate or mediate the relation between these typologies and PTSDϪalcohol misuse. In particular, investigating potentially modifiable mediators or moderators that can be targeted in treatment (e.g., social support, posttrauma cognitions, or distress tolerance) may be a promising direction for the clinical translation of this research.
